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ABSTRACT : 

PROBLEM TO BE SOLVED: To form a less damaged dot in a 
specific position by a 

method wherein a dent having sides focussing both on the 
dale and hill is 

formed so as to grow continuous mixed-crystal semiconductor 
layer in different 

band structure of carrier on the crest or the side 
encircling the crest. 

SOLUTION: When an SiO<SB>2</SB> film 2 is deposited on 
an N<SP>+</SP>type 

GaAs substrate 1 having (111) B surface to anisotropically 
etch away the 

substrate using this film 2 as a mask, the etching step is 
automatically 



stopped as soon as a triangular core circumscribing on an 
aperture part 3 of 

the mask 2 is formed. At this time, a cavity 4 of the 
triangular cone formed 

on (111) A surface is formed on the lower part of the 
aperture part 3 . Next , 

after successively growing a GaAs buffer layer 7, an InGaAs 
well layer 8 and a 

GaAs cap layer 9 on the surface of the dent 4 of the 
substrate 1 covered with 

the mask 2, the mask 2 is removed. Through these 
procedures, an epitaxial 

layer grown on the wall surface of a regular tetrahedron 
can exhibit a band 

structure in different InGaAs layers on the crest and the 
side . 
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ffln%±tm&mtsmi®w±.tx'** y twvk 
[ft*«4 ] i&iafflga* (in) Bmmzirtm 

[H»#3-0<D (111) AffiS-fflffli:-rS3IlIJffi:«0H 

m^iztm-th^jTrnf^mm^^ mesa? 
m. 

im$m j s £>t. maw rm&sjMtmsM. 

mssmLcomizm^ti. mtmzm&icfofrix 

m3M*mzBtf&ti. mim®±bw®$mtsmm 
m±t X-* * y rwf/ Kfitgtfu&a ast itim i <o 

[ff£JH8] fl£&fMNMJlaTt3*j£3 
*U WftMM J: 0 i>^> F** y^JEv^ 1 W< 

[is^i9] 3 4>c mtHM&mftm<7)±.izmfS.z 
*ufc» 2 w«y rm tm®& mm rm^um®* 
*u frfaiia5±i:iMa5S-HtfB?ifiWBi±fc-c^A'';r<7) 

^F«^fl*Sji^Ut&2^^¥^{fdIfc £4> 
=5r< 1 1 1 ^«SW-rSlf *«8^c7)g^W^f^ 
8. 

[fl*« 1 0 3 fiTlESB l *fcJim2<0ig H B B ^fr®<7) 

¥&f*na. 

imm\ i ] fjgsii ^^{i^2coig B B H ^^a<o 
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2 

[^JH12] B^l*ttiSg2<9&fl^ttJf?> 
t i> 1 oAqFtt&fc K-TSfu *P H » h 4fc 
««i^£$jdtf6fiM9£fc{il UBKoa^ 

immi 3 j f^ssa* (in) Bmnifrtz 
fana*#3o?> ( 1 1 1 ) Affifcrafc-ri. 3®*t««>) 

Eaftffl9fflT&£fiM9 s 11. 1 2Wvfft>l;:fe 

io «^*i^*^«^a„ 

#m#i nGaAsmxii&wmm 3^®coa^sa 
^NSttga. 

[It*fll5 3 B^AUTStfAlGaAsifefclil 
n G a PTfcSK^JS 1 4fi^M?$&IMI^ft§IB. 

imm 1 6 ] ffnsMc^ i n px\ ffisms&im 

m#l nGaAsPJfT'*&f££JHl 3fE3£«Ofi : F3&£ 

wfcga. 

[ft£Jgl7] lifEAyrS*«i nPJtlil nAl 
20 GaAsP-CftSit*3ll6IE3®^»^!!l*^flc|| 

a. 

imcm 18] 3 fc-^SffiSr^*, luES^ K 
■y bt^Jia?itim*i«ffiSttg^§iTJtii*]Il 2~ 

1 7<r>urtU}-izsmcom.^m^mi^m. 

[000 1] 

tvmgtjmizmL. ^maec. 2#sc££ii:3&7c 
y rfflta^>£ff ofi^»*^fl^at -e^s 

30 jt*S(2Ki-i,„ 
[0002] 

[ 0 0 0 3 ] y rc7)g*jg^ 1 »5c-cffl t&tf>6 
^r^yr«2»5c^is (a) rtT-a»rf-Svit(c^ 

-^mm^mng. h y yvx? <hemt> izmm 

40 tlX^&. 

[ 0 0 0 4 3 y roi*g& 2#jtxffl ta^>s 
fc. ^r^yr«i»5cSH («) ftxmrthztiz* 
z<oxo tcffimim^Hmt mm& . *v y r<r> 

3»5ci*gS-ff1-S^yrfcJi^<M : 5r&S 
50 [000 5 3 01 ltt. fia^SfciS3ocoft^ffif^ 



(3) 



<BISH i 9-276 12 



3 



4 



fSmiiTFC?. 01 1 (A) % (C). (E)Ji30CO H^tS. GaAsIllSOil^ InM^ 



cooo6] hi i (a) . (b) «. K7-fi7^ 5£j££-r&. jfcgiag£§iR-rsa\ js^tcr-- 

^■kSi^FW F<D#j£Sffi£:*-t. S8U0 1±fc /^tf fcfcrj: InGaAsilHflfclnfi 

^WN-yH^.y7-«0®l«AiJTJil 0 2. JfiiK^^VMSttfSWl 1 64%fe-r*. 

VXr vTcmFM 10 3. J£vv\'y H^f-v >y 7V5&2 1 6{iB&(;:3££-tl> itfVCJ) •) . *>o*<9:*:£ SJ±I 

cOA'iJTiil 04*flMU *o>±3z?X9 1 0 5£rJB fHv hSrieS-rS^:#§T'*l.. 

7^? 1 0 5WfflJg«l±, 011(B) [0014] M-HkFtHi. ^HP&xtr?* (mb 
■tidfc. iztt\m&V3>&. 10 E) tioT^coJ:3^«K«S&}giST'§S^t&ffi 

[0007] ;»7X? 1 0 5^X 7 f y/VX^ L £LTV>£ (D. Leonard et al, Appl- Phys. Lett. 63 

TfflVK TSVOJ r« 1 .0 2 . 1 0 4i> J:tf#FJl 1 0 (1993) pp. 3203 - 3205 ) . 

3iYy^^y^yy-th. Y?4x.v+>71&ta£X [00 1 5] |6j#^»i. 8JEH8^SvffiJfcft8; 

FMl 30fi. ±T^*'JT«102. 104t«fcoT (LP-MOVPE) £JBtiftdK?J|j£JE (ALE) £ 
iffi^&fu *<r)WMt:~??-9 1 0 SKfaHTx-yf-y?" I nAs/GaAs8M|jb*£>vl£)<kd : 5:I no. 5 

L?t£igfc:J:r>THj&£*VO*£. Gao.5 A sfi^ F v h£#l£C£.5.rfc£?8^l.TU 

[0008] #FJI1 0 3c0J5$fcJ:tXvX^ 1 0 5<7) h (K. Mukai et al, Jpn. J. Appl. Phys, 33 (1994) 

^fffi£$J8W-6 CI b tc J: 0 . #F* 10 3 T'JglSS *ufc pp. L1710 - L1712 ) . 

S?fS#SK3;h.l>„ LfrLKtft,, H^-Yx /f-y^ [ o 0 1 6 ] ifc. ^i^rS^R-fk^^ffl^S 
fcioTft^fcf^f^fc. F^X-y^y^tJ: 20 (MOCVD) $rfflV\ GaAsSSitI nGaAs 

0. #F«1 0 3jW*-5*fc«t. JlftftftU P?8?)*7 F-y FiHt£*U>£i:£*Kirb 

*?#J$3:#&<rfca { H86i3:£. X\^h (J. Oshinowo et al, Appl. Phys. Lett. 65 

[00 09] 01 1 (C) . (DlllSMItiS (1994) pp. 1421 - 1423 ) . 

MPm<?>Wmm . 1 0 1 c9^M±fcg}jp£ [0017] v;Hf i^Ji. ( 1 0 0 ) G a A 

#-r6Si02 VX? 1 0 6*^j££fl.7;vv&„ Cl^S sSSJhfcMBEfcflJVYTI nAsJffcGaAsJf£jft 

i0 2 7X^10 611011 (D) iz^rtXolZ. *U MFF F-y F*^*U>.r i: £fB®l/C^£ (J. 

fc X.»f jESTJ&OBIP 10 7 £im>. gi§P 1 0 KD&m Y. Marzin et al , Phys. Rev. Lett. 73 (1994) pp. 7 

Tttifflgi o ivtem-xmz&bitx-tjmvL* i6 - 719 ) . 

ftxn*. [0018] &=fv<? hnsfmmffi 

[0 0 10] Si O* 7X710 6<DiBP 10 7|*Jfcg 30 te. K54x.y^y^Tu-tX£fflV*£^fc«.. fi^F 

itiSfutSflfcl 0 lSB±£xtf?*;^;l'jfc££r?T ybC^->VA9fc< < » *>olf^ 7 F£fft£L 

imn io7ftT-±jji l zM>oi,zm.'>x. btsbsh^s [0019] Lfri%tft>. *?F-y hw^^i^T 

<&St7$-y FttfclfcfttS. BrtfiMH^ai-SClt^r^^. *7F«y F#g«¥ 

[0011] xe^^/HS^tjoTA'jrJi 1 0 ffirtfc^y^At^-rs. mtt'V zzft&ixo 

2 . #F« 10 3 i: . >h2&®«c£>#FJl 1 t^h%&. itPF y K^-v U TiUXLtz 0 . fi^ 

03*^#tns. gsipi 0 7(omitsxw<VTmi o F-y Fa^^yr£3i£ajt\rfc#a£fis. j^f 

2 . #f« 103 ommzmi-th z t t«t o . #fji * F^s^'soest^ &ftruf . z<r> x o &m¥t'M 

io3iz*r>xm : mimtfiztih. L&L*wt>. z mft*m%?hztim&t%z>. 

<?>1imi l Z£r>X®L>tl&m i mi0 3ii. t7$7 HcO 40 [0020] 

^«±^^. hZfm?hmjii^<^i>*£&ztix^&#. y*- 

[00 12] ZOkolz^ F9^x<yf->^HU^ Vffyy^m^ K-y F^S<Ofi[St#Si 

tcioTft^K-y h^j£-rs«sg(i. mawttsfcgt j,^^. 

»1f jSS-JB^rSd fcti-CS Y<?ffi®& [0021] *^£0BW»i. maofist^-^ 

[00131011(E). (F) <i. a^K-yhOg ISt^rffiiSr^fiW-^ - tTftS. *|^^fl!!WBWJ±. 

^J«ft»i&Srr. (001) $m*1itZ> G a A s a fft&#§^£*P H y h Srflffl L^^f^B^ Sft-f 

«1 1 lJhfc. A 1 GaAsA 7 7rill 2^xhT^ hZtX'hh. 
^f^yKK^L. WiCGaAsll 13^xbT^df 50 [0022] 



*a?:iftBlt5^«)<oBfii)0-C*'3. 011 (B) . 
(D) (F) Ji-eit-f^iE-rS¥ffi0Tfc&„ 



*«>0 . 5nmizm^^iXfzWFf^i)^ n G a 
Aslll4?r^t. $^.t^£0±{CGaAsSl 1 



5 

affi?:x.yf-y/L. mtnznmz^-yxum 
[0023] *m\<m<m&j,z xtm . -%.<r>W5®. 

S tmzMmzfofr^xmi-t&mmZftt&WX-t . 

[0024] JftMfcSfiM3EMLfc|!|arocft?F 

\\ 

[0025] js.m<ry&t$xvm S *M**-6 £ fc J: 

[0026] 

CSiffZjEHBfic (fh^M^?^) #tt*)!J4sX (T 
SR) fcrt^Sx^y^lgifr^i-. 
[0027] HI (A) iz^-tXdiz. (lii)BS 
Mtt-f&n* iGaAslfil^Iit, SiOi 
Bi22"fk¥$VfflJfcJI (CVD ) liZX OAFSf^l 0 0 nm 

*M/^hifflK sio 2 K2+trittS 

2 u m(Dffln& 3 £Bl&? h . 
[OO28]01 ( B ) iZTprfri. o {C x l{fcff(V)% 
WUSSr^trx? y-/Hg?gT-S i O2 vx? 2 £ML 
•CGaAs««12:^ttx.yf->'^-r5. lV%Br 
2 -x^y-jWSSjBi. GaAs« (111) ASIitJ 
fc/Cfc'x.yf-y^L&i'*. zenfztb. -?x?2oMU3 

(in) AH^saj-rstxy^-y^i-eiTjjLBiff 

L&<&£u x^y^£«tgSL-OKfc. 01 (B) 

iz^txdiz. mn3iz9m-t&E&mtmtf&tim 

^Tx.y^y^±giW?itrs. dcDttJgfcfcVvc. H 
□ 3T&fct±. (Ill) Affi-m££*l*:3|II*tfitf) 
ME£*t-&Hftlt^o£p4#^j£S*l.l.. $rfc. 

^•C^ffl^rtttijElitc«^4^-f. 
[00 29] 01 (C) (i, HftiS<0ia!&ftjS<0&*5§: 
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J?2 0nm&TWS;i:&£. ZcV&ftlZ&^Xit. ffl 
tfftli (111) ABSt > tt^< . IW> ( 1 

1 1 ) Bffi#;£ffitti::Sr£. W&lt. 2-ptO ( 1 

1 1) Am<7>*mizs>*)^ (ooi) ist^-rcitt 

[ 0 0 3 0 ] 02l±. ZWJ: 0 t^LitlEHfflftSm 
* (TSR) <7)«ftc. xe?*i^/Hi!t:g£?T?lS£ 
GaAsJS^fcLThy^^/^'y^A (TMG 
10 a) „ I nWfohLXYV*+)V4>WJ» (TMI 
n) ,. tJitlfAsm^fcLTT^^y (AsH 3 ) Srffl 
KK50tor r COJiflE^^SMffljS^a (LP 

-movpe) tio. jfcgfflseoox:. 70or\ 

V/I I I ifci&Ga A s^lCJtLT 1 9 1 x 19, In 
GaAsJlKStLTl 7 0. l7txmy-fMfi 
£?to*:. =Sris. v/i I iittiAsHa «DS£»££;t 

fHi. Z^^MO^f^d^. Jfcgj&g6 0 0 , C s v 
/I I IJtl9 ( 1 7 ) comxh^t:. OT. £<0&fr 
20 <0^x.V?*is*)vm&l^lz^\xmWrh. 

[0031 ] 02 (A) {Cjjrfidfc:. Si O2 
2TS*)il.>tGaAsa«10D|!g^4<0^ffi±(C, Ga 
Asn'.y7r«7&Ji$*«j30nm s -£<0±fcInGa 
As#F18 < Stfc-5-tfD±(C:GaAs^«y7-S95r 
f§»20nm)SSU. I nGaAs#F18<0f? 
li 2 . 5~ 5 0 n m WST^tS -fcfe. jEEffiftSng* 

(TSR)<0«m±. 10 s cm-2ggtt*ot. 

[ 0 0 3 2 ] 02 ( B ) iZijttX 0 izi S i O2 -?X? 

30 Cxe^dr^-wWftfdfcftU Si0 2 VX^2«DT^ 

[0033] xt^^WlSrja^LJt®. S i O2 
-7X^2S-^SL. * Wl^* -/-fey* (PL) SriSg 
5K. BteE3fex*;^2 5W/cm2 xmZLtl. 03 

(A) PL^JSS^t. ffi«Ui5l3K^hy 
x*/l^£ e vmiirSL. «ffll«P L 
#fi[T^-. I nGaAs|8<0 (111) AffiJbOff 
2*>'5 0nm«0^(75PL^S^. 03 (A)«0ft^ P 
1 lfcS^\ 0*, 1. 4eVtJj:t^l. 4 6eV«Ofi 
40 W.I,Z2m\:-9 immZtlh. 2~WV-?ff)X.*)\, 
^H6 0meVJ±. *^>f X$}$:X&mmX'Z%\,\ 
mFF*MX%mi. 2. 2meVigtM. 1. 4 0 
eVc0t-^»±, TSR??Sfcfic#LT^Lfe. 

[0034] 03 (A) ^IS^t^<7)«jSTI nGa 

Lffl>iL$:ff->fc. 03 (B) li s I nGaA s/GaA 
s^;^xo«^-<7)PL^<7)*g*S:^i-. I nGa 
Asl(7)i5li > (111) AM±T'»2. 5nmX$> 
h . 0 3 ( A ) mm. WWJBKOX*^ * e VJjM£ 
50 -C^L. *g«l»iPL^3^$-ff®#fif^1-. 



(5 

7 

too 3 5] 03 (A) cr>y7)i^T-uWm.<r>)%£tm 
«. PL^S^-TftSp 1 2tc{i2o?»e-:?# J 

Btil. 45eVfcl. 48eVCj>->Jt:. 1. 4 5e 

-r£ffl|6|#Stf><c>*Ut. 

[0036103(A). ( B) t^-T2OC0PLe- 
JfcHLfcl nGaAs«3&J2®aoe®^-r-5 
dfcSr*"SLTV^S„ H4«. InGaAs/GaAs 

(cl) segcaes-^-r . c LSBaijag soKx-n 

04 (A) {J. 1. 4 5eV«D3Bt£?f-?T^£ . 
tSScO^K-Cfc 1 ). 04 (B)te. 1. 48eV<0M 

[0 0 3 7104 (A) commit. 04 (B) C7)H 
3tlHW* { fflWW:W«fc*€.^t*»m. 04 (A) to 
1. 4 5eV<Df£3fli. TSRcOHSBT^fOvS. $ 

yttmiibt>ti&. z<ommm\t. tsr<o ( 1 1 1 ) 

Affii^SStfOflLat^lEfCV^,, 20 
[00 381 04 (B) tC^-fl . 4SeVcr%gf£te. 
TSRW (111) AffifcfflSLT^S. 

s^/Wlli. 'J?%<bt>m&t (111) AfflffifctSV* 

[oo39i z<om%&m%co$mi. m&krnmizn 

WC. I nGaAs^M=5:-5^>K«^%-rst# 

a.i Gao.9 As#jfcgLTV>S#. ]jHSfc:i>VvO± I 
nffljfoOj: (^yK^-yTWiOSlEV^) I nG 30 

aAs#j£gLT^&fc#;t&^fc**-C#&. 

[00401 I nGaAsfl**iEIHfflf*«M£S:W 

■t&filtb. nikftC0X7->>'-VtUftl6teV7$v YM<D 
m4kft*Htt. dcoid &#«r c =a B 

• ( 1+ c o t* a) Wfnmmz&^X. tf^ $ -y Y 
(mmzX^Vis^jVa&te^^hZktftotitlX 
US. =5ri>. an f±#-T¥g£SU a{i¥JH#£^ 
B^«±^=Sr<fct,3 • an $>&tWmZ,tl&. S 
TttS^-HHWS-fri^lbiCtt. InGaAsHi2 
a B OTOff Cl i: U\ 40 

[00411 HJJHBLfcV^-WlWIAC i t, . 2 
-5<0fBfet-^*«f|4-fS^fcS:iiBBT#S. TSRH 

KAy F<¥* >yTO&V*K©#± fcTV**£ f: LX 
BZm%LX^&t%x.t>ti&. 

[00421 zcosl o t. Eftmmnwxjmmiiz. 
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x-b^x i> %m i +frtzmvmK.X'$>titfm mmmfi 
[ o o 4 3 1 ^> v7<m\*mmmt . A-y 

yT<7)J!SV^«cj|^X5fcxe^^^^;l,j£^ 

ttm. ^>Y*vv7cvm^mtomw<?>mmz&iF 

H -y h £JB£T# ST*-?) d . Ay H^f-v -y 7co»\ ^ 

hsit'#. m&m*tt&-t&zki>x'*?>x'i>?>o. 
[oo44i ms±v>\m<rmm.iz. -?x7ffmu®m 

tz£ -?TB5£T"£ h >t#>. SfScofigtg^ K -/ h 

ZCOXoZMrF K-y htf># 

[00451 05. 06te. ^HHHoHtfeWtiSM^ 

*. 05 (A) fc^jrf iofc. ( 1 1 1 ) BffiSr^rtS 
n ( IGaAsSSl l«0«ffi±t. C VDfcJ: 

1 0 0 nmCOS i Oj Kl 2£Jt»tS. SiO 

2 Kl 212. «£vx?fc LTHI&tSJgTJ>D. fficT) 

[0046105 (B) tC^fiofc. SiOz Si 2 
<9±fc* b WJX YM52 ZWftL. XhVVfyyj 

tz£<ow.m2umcomn&5 3$:m&t&. z&wjx 

hvx^5 2S:x«yf-y^vx^fcL. *<DTc0S i O 
2 HI 2Sr^P5 3fcfi!-5T^--y^-ri.. 
?--V?\±^ >>i-y fx-yf-y^T-tf^TtK^-fx 

2iil^i-rs„ 

[0047105 (C)(J. b-yxh^-^-yJrfi^L 
fcSiCh -eX^cOJ^&Scr. Si0 2 VX^12 
Ji. m^2um<mU 1 3&MXS. 1 3rt(C«. 

««i ico ( 1 1 1 ) BH^sai-rs. 

[00481 05 (D) iiZ^cti.0^ Si0 2 IS12 
Srx-yf-y^vx^fcL. fflgl KOgtBLfcllffifc 1 
v%Bn x^y-^jsarc^ttx y^-y^-rs. 
o^ttx.yf-y^{i. (Ill) AHT'Xyf-y^ 

mmt>x&<%&. uztf^x. sajffl* 1 din 

A®fc=5rofci$. x.y^y^«SI!rf?iht-S. 
[00491 1 3 £. ( 1 1 1 ) AMimmcT) ( 1 

i i ) Bmt^^zmcoimztttii*. 0fc*-r«fco 

fcUP 1 3COS&31S ( 1 1 1 ) Affll 5*^$tut 

[00501 »g 1 1 affitl£E0iiift3!?)[H 

^145&gg^$n&. ^'t. [ffl*14<D]IgB16{i. 
i^fc (111) ABpc7)^-C)BjR$nat)(tT't±^<. 

6fcfcwni. S«BD^rfiT'AS (111) Bffi^iffi 

[0051] =5ris. i 2(nmn\t. nm. e.a 
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mmz (in) Amco^mmcmfi-^-y^-y^ 
[ o o 5 2 j mz^ 1 4 rttcxe^s^/HfcRS: 

fin. HI. 02S-#^tTlftB8L^J:dtc. vx:?tf 

[0053] xt^^y+^Hi. st i: *.fcfjfcgiag 
6 0 0 tX\ J^J^'X tUMJ> fvMT 'J ^ A ( TM 
Ga), hWfMyy'W (TM In). T/Py^ 

(AsHa ) SrfflU. n&ftflWM: bti^y ( S i 
H 4 ) SrfflCvOiJEMOCVD-Cfi^. 

[00 54105 (E) K^cfJ:^ ^-na^^M-h 
(£ nIG a A s A «y 7 r 11 7 SrJSSft 3 0 n m^-f 
S. ng^TOJg&tfcfc 1 X 1 0 18 c m-3 fc-t 
S. 06 (F) fcjjctJ:^ GaAsA' 7 7Tll7 
<0^ffi±fc. (Ill) AM±T'<D*flj£#A 1 o. 2 G a 
0.8 As(7)AlGaAsA*ijril8^f?»5nm)S 

[00 55]&fc:. 06 (G) tz^riotz. /<vrm 

1 80*E±t. (Ill) AffiiT'^ajSa 1 1 no. i 
Gao.9 AsfOI nGaAs#Fil 9Jf 3fi5 nm 

jfciH-s. ot. fijsti din Am±Tmj8.zm 

[00 56]#fc. 06 (H) iZTfitXolZ. #FS1 
9<DScffi±fcA 1 0.2 Gao.s A s A'J TS2 0£ff$ 
fcSnmSm. 06 ( I ) liZ^tXdliZ^ nlGa 
A s«ffiKia5«5 1 £mRmM<m&tr%<%&t.Tl8. 
m-h. nm*Wm%i±. fttHX. 2X1 0 18 cm 
- 3 fTS. ^cofcdKLT. #FJ1 1 9 £-*t<0^ U T 
JI18. 2 0T1fcA,tmm®mim!8.2tl?>. =5rfc. 0 
+S:T*(=*S^<aS:^-arT^-t. GO^Olim 6tc 
jfeffiWSrffitffiHi (111) BfflT&O. -£ 
cOflfeOfflJfflT'Ji (111) Affirt^aVtS. 

[0057] #F« 1 9K13 wc<i, tififcOJ: 3 fcHSB 
fci^F y r-QD#»j££;ri.6. £Oft?K7r-QD 
«fl8RaiL^5 1tAUT«2 0^^Ttg^L 

.-cos. asu i fc«ssxas««5 1 fc«ig<?v\M rx 

[ 0 0 5 8 ] fcfc *.Bf . iS*~tW7? VX?tl>7v 
—X (J. Crystal. Growth 107 (1991) pp. 989 - 998 

) <T>>r4*r- (Kayser) OWX*. ^995H 
(2jc3ft.TVV&J:3tC. I n G a A s £ (111) Affl 

(ill) Bm-cmmz^-tht. < 1 1 1 > am 

Ki>OT«. (1 1 1) BSiOGaAsffl^*>*K<^r 

[00 59] -$~%b*>. ( 1 1 1 ) BffifcfcVvai. 
(Ill) AffliOt I nfflJ&OgOI nGaAs& B B 
Lfc*<->T. ifK7 r-QD(±. ( 1 1 
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1 0 

1 ) AffiJiWI nGaAsMJ: OtS^I nffij££# 
[0 06 0] fiacoipt. Z(DJ:o^y$.y 

iz#^x$&j:**fr*vm i m%izti&t%t. *>ix 
s. ^•m<m&iz£iTi>mmzm.¥}!-yhQT)tm 

[0 06 1] Srik IHl^rtfcAy7r«. A "J Til. # 
10 F«*J*£*-6*£. **fi%£K-TUWffcA>jyJi 

3tfTxe?*S^;Wfcg£tT3 £ i: S . 

[0062] 07«, ±a«B)tS^^g^. mm 

Sr^-T. 07 (A) fi. E#£3g9{fcU:vX;7»$-JB 
V^^Sr^T. SiOz vx^«12{i. Jtt^.{f0 
1 (A) X'KLfz£o%?mWr>mui3ttL. 

TtTOiHP 1 3 fc*Mf-rs J: 3 srHftitMPa* 1 4 *»- 

20 Jg^iiS. 

[ o o 6 3 ] up 1 3ii. zfw^ mm. nrnrnrn* 

%mttLxi>*\,\ 07 (b) . (o«. mm±co 
nmfsxmzatt. 06 ( i ) ^L*:i8j§<7>±fc. 
±^miii2 5s-Mi*^tj:->T^js-ri.: mm2 5 

te. Jtfc^rriTSfcAuJJl^gSfci-DTtf^ 

Sdfc^'T'&S. fcfc*.fcf. KftlOnmOTiit 

5*!;2 0 0 nmCOA uliSrSW-TS . 
[0 064] *<7>&. m6l5 5±tCU^'XhVX^S- 
30 «£L, Xirfy^fcJtr>TtH5 5^V--y/ 
1"S. 07 (C) ^-^y^. 

S«51(C*-5-y^«jttL. Si0 2 VX^12±t= 

[0 06 5] 07 (D)«. JtFKvhQDWSa** 

Ta5«®8®^lS0l|^-r. n (p) S»«l l±fc 
P (n) S«5 75:xe^^^;H«fiL. ?^»(Cn 
(p)Sllla2rXt^^f>'A'^#-rS. d^ia 
fcLT^LTS«^ffi±t:S i O2 1 2*mtfL 
40 -h^«OHM09^fcx-/f-y^ xfc^S^Hfc 

[0 06 6] CliT', #F» 1 9<7)JMmzBl&iitlZm. 
^HyhQDOai$35«P (nJSlS?^^^^- 
SttSipC-tS. **F*MJDIi/<yTJ|18. A 
•y7rSl7Sr^-LTp (n) S«57i:^i-S. S 
SI lfr'GaAsW^, p (n)H57liGaAs 
T't> A 1 GaAsT-tffi^^TtiV^ 

[ 0 0 6 7 ] 08ti. 20^ft^ H -/ h*>'t£^?iUte 
^ft^PF-/ h^f^lScOfilBltiSr^r. n* iGaAs 
50 Ml l<Omm±iZS i 02 7X? 1 2*^^il. s 
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1 1 

i 0 2 ~?X? 1 2rtfcli§Pl 3jftBj£3*lT»*. 

[0068] inn 1 3 rm^m^commmmmEA §m 
com* 1 4rtRA3*u Dfl^ 1 4 wzmmtmb^v? 

fi30nm«nIGaAsA77Tl2 Lf$5nm 
«GaAs|22, JfS5nmC0A lo. 2 Gao.8 As 
A>J7!23. JI3 5nmC0I no.i Gao.s As#F 
J124. f?5nm(!)A 1 o. 2 Gao.8 AsA'J7l2 
5. f?5nm<OIno.i Gao.s As#Ff26> ff 
§5nmCOAlo.2 Gao.8 AsAyrJl2 7. ffS 5 10 
n mcOG a A s M 2 8j3 itXS 9em&£WfiiLt} nS 
G a A s «&JXaiSiS2 9 Sr^tf . 
[0069]$ £>C, aW±tti. »3 1 0 nni<35T i 
Mtm S 2 0 0 nmOAuJf £ftl U:Bffi3 0#J&£ 
SflTH*. #FJf 24 2 6C0Jl&fc:J4. it? H -y h 
QD1. QD2#»j£3*U>. dil^cOi^K-y H45 
V ^fctg-g-U ±SO»^ K y h QD 2tt £ £> tmffiKm 
®S2 913^LTV^. 

[0070] 20(0:1^ K v h^Tt^tfe^^-SS^* 

ffpat^'yrs^OjSLniss-iiJnfc 20 

[ 0 0 7 1 ] 0914, ijl-4>«? H y h £MffiB§£* 
0 8 fc*-tfltjSco d *>±ffl<0»^ H «/ h 3rfft£1-£ 

£#><o#fji 2 6 fc xvtarfwj rm 2 5 #^B&$ 

tarfltiifc&o-O^. *cOfl!l<0£te. 08co«jli:|5] 

[ 0 0 7 2 ] 09 ( B ) tt. *7K v b IcSEPrC't* 

TX£mrfZ>ntemZm.Vtlffif$.Z*;-f. n* iGa 
As 1 lc0^lffi±fc. JSffitnJI3K p* MJ13 2. s 30 

ffiffiBsss&^xf^dr^^tai^fLTv^. ©sin: 

GaAs3 3affi±tS i O2 7^12»flc3^ 
09 (A) tPI«c7)flt^3W)S5nT^S. 
[00 7 3] ££T\ #FJf 241iaKCJBl£$*U>*1 1 
KyhQBcOgUSi:. P + SGaAs«3 2coai£#|f 

WS:ffltf>atfXtr^4r^^/HE^oa. SiOz 112 
t5£lfTmm&ijiG a. As M3 3. n* IGaAsi 
3 2i>J:tfij(SiSUI3 l<D-3tX y-f-y7LX**m 
)££f£l>. ^^-coMHfcHip* SGaAsS3 2^Saj 40 

-rs. 

[00 74] ^cO^-Fffiffij&cOfflffil;:. «&3 5#3£« 
^;:«fc-5T3j£3*U P + IGaAsi 3 2 fc*-S>y 
nSGaAs«ii®«2 9i:, n* SG 
aAsfflRl lfcJiV-X- 

-K07-X- Kl^fy^t^-iixSS^H y hQDfc^K 
4Txmmmi:7-YW&ifW&3 5. p + SJ13 2 

[ 0 0 7 5 ] tzt t^ffifiiR*^ffi3 0£&^£ 
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1 2 

[00761010(A), ( B ) <4 S Mrf-Vv hfcJI 

t. 010 (A) fciJWC, n + SInPS«l IcOfi 
IftJtfcS i O2 V*? 1 2*9gj£3fu M&coniSflp 

®. jEmwfcmivw*- 1 4 #x y+yy\,z± ~>xfc$. 

)VHz®M£ix&. 

[0077] ^-f. JS3#j2 0 0nmcOnSI nGaA 
si4 ItffS&Ztlh. I nPTfl^ B B B±fci3^Tt>. 
I nGaAs£ (111) Afflfc (111) Bffifcl^r 
KBfct &fc. (Ill) AHfcit*. (Ill) Bffl 

I nGaAsJf4 lcOlM&K&I nfflJ&OSV^iffl 
IMWftMftfif 4. JroT. Ha5t:a^itaBIQW2*^ 

[0078] InGaAsl4 1«it: N S3 7nmi?) 
I n PV"\'J 7*Jil4 3 N SS5nmCOIno.53Gao.47A 
s#Fi4 4, f$7nmOInPA'iJ714 5i»lf 
SftS . #FJ1 4 4 coHSISKlil^ H y h Q D **Jg)£$ 
ft*. 

[0 079] Cricoid ff$20 0nmcOI n 
o.53Gao.47AsJ14 2**J&K$ft.5. MlnGaA 
sa4 2t«i, I nGaAsf4 1 bfffi&lZMrHSSIiQ 
WUmfSLZtlZ. m , )crmfi-®ttlZiZnmi no.saG 
ao. 47 A smMlliiffi®4 9Wf8.M:Ztl&. 

[0 080] nS*^»QW2«nS*Rl lfcm^ 
miZimZtl. nSLl^TOQW 1 {4 nS?HttIX{ti^ 
4 9fc^$flS. nMS^«B«lQWlfcQW2fccoS 

S^lS^nS . M.T h* -y h^ifiEStcJiJirri. C t 
tfX-^h. m.=f-Y~/Y<r>mtHzm9 (B) tSrtp^ffl 
1 3 2<0J: 0 ^S«$-^figL s H -/ h ic^+yci/ 

[00811010 (A)cDfifj£tt. nS®«iat»^ 
H-y hkM^Fa^S^Snitffiji-Cfto^. MFm 
*^ K y htp nm^m^t^hZ b i>TZ 
h. 010 (B) fcL 010 (A) co^ittpng^-5: 
«*£;btffc«j££*-r. n* M (^fc{4p* 1) In 
P««l l<mm±iZ. S i O2 1 2A^«S 

sio 2 vx?amnm^iEmw8#cmz-i 
4mf8.ztL&£X'\imi 0 (a) <mf$Ltmmx-h 
a. 

[0 08 2] D3^14rtt:ff$2 0 0nmc7)nai nG 
aAs!4L f37nm(7)InPl43, S55nm 
CO I no.5 3 Gao.47As^4 4. J557 nmiOI nPf 
4 5. Jf$2 00nmCOI no.53Gao.47A sJ14 2tf 
WmUZfS&Ztl. S0<OD3*^$-pSI no. 53 G a 
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13 

o. 47 a smm.tnmm 9#s*&tf. 

[0083] pMW&m®4 9 1 nffi»^«KiQW2 
(fcitfnSfflRl 1 ) 12. pn^^-KlfljSfrtitJS 

itfflSQWlfcifK-y hQVimmidlti<&2tLTm. 
fcfcitf. mffi3 0JififiiR^tTA*^t«^ 

[0084] png^fiBtti^K yh, S^HH&fc* 

mz-'&hittiffikiz&^xiz . rant. a?n»/ 

[0085] BUJHISHfciBoTal^MIiWatfc* 1 . 
*f K b . M?«l0>«*-&i*^SiirC*4 . * 

ftHlftg£%tt. MOVPEfcl&^-r. anus 20 
ft (MBE) ^'xy-XMBE^SrJflVvCt JV>. ffl 

[0086] fcfcitf. GaAsg£±T#FJl£ 1 n 
GaAsttW, WrmtLXAX GaAsRflL 
I nG a P*JllVB£ I nPJkfiO: 

-p#FJI£l nGaAsP. AIJTJI& InAIGaA 

« [0087] -e^offi. «*<o^§g. sea. a^i>*^ 

Zfcm-hZb&X-tLh. Z<r)ko\zLXtttfL~?hS.=f- 
[HiBOfS*^iJiH8] 

[0i i *WR<nm&btchmL*wmthtz#><r>®n 
m. ±mm. &XTm®mfmM**-mnx'*>?>. 40 

[02] 01(C*^lSfc^<xtr?4fi'^J&g£ii 
[03 ] l^*^-r^7-CS>5. 

[04 ] mmmzx^minzmm^nfcmm<o^ 
tm£n?tcL^ux'$>?>. 
[05 ] ^m£Xh^ivm<?mkxn£7j?tmm 
mx-bh. 

[06 1 mfeMizx&imfosmffm&xmz^-tmffi 
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[07] mmmtx&^i^mvmxnimwm 

[08 3 HiSfiaicis^^a^BfSisrfts. 
[09] mac x h ^mfomwomtmz'h s . 
[0io] mm£x&¥m#3iW:(?>®ffimxi>&. 
imi ii m^zwmtitiihvwmmtiXxsiM 

0TJ>6. 

1 WSL 
2 

3 |i§P 
4 

5 (111) Affflffi 

6 was 

7 aijtjb 

8 #FJ1 

9 A*ijri 

11 

1 2 7X? 

13 an 

14 El* 

15 (111) AfflSffi 
16 

17 A>7rl 

18 >^'JTJf 

19 #FJf 

2 0 A'yri • 

2 1 nIGaAsI 

22 GaAsl 

23 A 1 GaAs| 

24 InGaAsJf 

25 A 1 GaAsf 

26 InGaAsJf 

27 AlGaAsf 

28 GaAsf 

29 nlGaAsiH 

30 H .. 
41 nS InGaAsJf 

4 2 nMInGaAsfSJS 
4 3 I n PJi 

44 I nGaAsJf 

4 5 I n PJf 

49a nllnGaAsM 
49b plInGaAsfl^ 

5 0 UiSXbm 

53 u&xhmma 

51 mmmtimm 

5 5 fllfisJf 
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